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(57) Abregée/Abstract:

In a pulsed-signal magnetomechanical electronic article survelllance system, a single transmit circuit (16) is used to drive two or
more parallel-connected interrogation signal transmitting antennas (18-1, 18-2). One or more switchable damping circuits

(34-1, 34-2) are provided In series with the antennas to promote rapid damping of the interrogation signal at the end of each
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(57) Abréege(suite)/Abstract(continued):

sighal pulse. The damping circuit(s) are situated to provide damping in the loop(s) formed by the parallel connected antennas.
Each switchable damping circuit Is formed of a resistance (38) connected between a respective antenna and a terminal

(36-1, 36-2) of the transmit circult, as well as a switching element (40) connected across the resistance. The switching element

IS maintained In a conducting condition during each signal pulse and Is open-circuited at the end of each pulse to bring the
resistance into effective damping connection with the transmit antennas.
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(57) Abstract

In a pulsed-signal magnetomechanical electronic article surveillance system, a single transmit circuit (16) is used to drive two or
more parallel-connected interrogation signal transmitting antennas (18-1, 18-2). .One or more switchable damping circuits (34-1, 34-2) are
provided in series with the antennas to promote rapid damping of the interrogation signal at the end of each signal pulse. The damping
circuit(s) are situated to provide damping in the loop(s) formed by the parallel connected antennas. Each switchable damping circuit is
formed of a resistance (38) connected between a respective antenna and a terminal (36-1, 36-2) of the transmit circuit, as well as a switching
element (40) connected across the resistance. The switching element is maintained in a conducting condition during each signal pulse and
is open-circuited at the end of each pulse to bring the resistance into effective damping connection with the transmit antennas.
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PULSED- STGNAL MAGNETOMECHANICAL ELECTRONIC
ARTICLE SURVEILLANCE SYSTEM WITH IMPROVED
DAMPING OF TRANSMITTING ANTENNA

FIELD OF THE INVENTION

This invention relates to electronic article

surveillance (EAS) systems, and, more particularly, to EAS

systems which utilize pulsed interrogation signals to excite

magnetomechanical EAS markers.

BACKGROUND OF THE INVENTION

It is known to provide electronic article surveillance

systems tc prevent or deter theft of merchandise from retail

establishments. In general, 1in such systems, markers

designed To interact with an electromagnetic field placed at

rhe store exit are secured to_ articles of merchandise. If

a marker is brought into the field or "interrogation zone®,
the presence of the marker_ is detected and an alarm is
generated. If proper payment for the article of merchandise
is made, then either the marker is removed from the article
at the checkout counter, or the marker is deactivated by
changing an operating characteristic of the marker so that
it will no longer be detectable at the interrogation zone.

A particularly effective type of EAS system utilizes
magnetomechanical markers. Such markers include an active
magnetic element that, 1in the presence of a suitable

magnetic bias field, can be excited into magnetomechanical

resonance by an alternating interrogation signal provided at
the active element’s natural resonant f[regquency. U.s.
Patent No. 4,510,489, issued to Anderson, III, et al.,
discloses magnetomechanical Eﬁé systems and markers used

therein. The disclosure of the 489 patent 1s incorporated

herein by reference. Magnetomechanical EAS systems in which

the interrogation signal is tramnsmitted in pulses or bursts
are in widespread use, and are‘_ﬁistributed by the assignee

of the present application unde‘:_nf- the trademark "ULTRA*¥MAX".

Fig. 1 illustrates in block-diagram form a pulsed-

signal magnetomechanical EAS - system, indicated generally by

1
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the reference numeral 10.
The EAS system 10 operates with a marker 12 and

includes a synchronizing circuit 14, a transmit circuit 16
and a receiver circuit 22 both connected to the

synchronizing circuit 14, a transmit antenna 18 teo be

energized by the transmit circuit 16, and a receiver antenna
20 for receiving signals in the interrogation zone and
providing such signals to the receiver circuit 22. An
indicator device 24 is connected to the receiving circuit
22.

The operations of the transmit circuit 16 and the
receliver circuit 22 are controlled by the synchronizing
Circuit 14, The synchronizing circuit 14 sends a
synchronizing gate pulse to the transmit circuit 16 which
activates the transmit circuit 16. Upon being activated,
the transmit circuit 16 generates and sends an interrogation
signal (tyvpically at 58 KHz) to the transmit antenna 18 for
the duraticon of the synchronizing pulse. An interrogating
magnetic IZIield generxrated by the antenna 18 excites the
marker 12 into mechanical resonance. Upon completion of the

interrogation signal, the synchronizing circuit 14 sends a
gate pulse to the receiver circuit 22, and the gate pulse

activates the receiver circuit 22. During the period that
the receiver circuit 22 is activated, the marker 12, if
Present in the interrogation zone, will generate a signal at
the fregquency of mechanical resonance of the marker in
receiver antenna 20. When the marker frequency is sensed by
the receiver circuit 22, the receiver 22 applies a signal to
the indicator device 24, which records the presence of the
marker 12, produces an alarm indication, or initiates other

appropriats action.
Fig. 2 is an isometric view showing components of the

marker 12. As seen from Fig. 2, the marker 12 includes an
elongated, ductile magnetostrictive ferromagnetic strip 26,
which is sometimes referred to as the '“"active element" of
the marker 12. The active element 26 1s housed within a

hollow recess 28 formed in a housing structure 30. A

biasing maanetic element 32, formed of a hard ferromagnetic

2
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substance, is mounted in proximity to the recess 28 which

contains the active element 26.
As will have been understood from the foregoing

description of the EAS system 10, the synchronizing circuit
14 operates so that the receiver circuit 22 "listens® for

the signal radiated by the marker 12 during "gquiet" periods
1n between the pulses of the interrogation field generated

through the transmit antenna 18. Efficient operation of
this type of system requires that the antenna 18 have a high
Q, and i1t follows that the antenna 18 tends to continue
radiating the interrogation field signal after the time at
which it is attempted to end the pulse of the interrogation

field signal by ceasing to energize the antenna 18 via the

Cransmit circuit 16. It will be understood that the system

10 1s operable only to the extent that the transmit antenna
18 xrings down more rapidly than the magnetomechanical
resonance of the marker 12, since the receiver circuitr 22
cannot be allowed to listen for marker signals until after
radiation of the interrogation field pulse by transmit
antenna 18 has effectively ceased. Accordingly, it is
desirable that the transmit antenna 18 ring down quickly, so
that the marker 12 is sti1ll generating a resonant signal of
Substantial amplitude at the time when the receiver circuit

22 1s activated.
ITwo techniques have been emploved to damp the transmit

antenna. According to the first, the transmit circuit
effectively becomes a large impedance in series with the
antenna when the interrogation signal pulse concludes.
However, clamping by the transmitter voltage rails limits
the amocunt of damping provided by the transmit circuit. It
1s also known to use the transmit circuit to drive the
antemnma out of phase with the interrogation signal, in order
Lo provide active damping, at the conclusion of the

interrogation signal pulse. With either of these known
» antenna ring-down continues over a period that

Cechniques
1s significant relative to the marker ring-down.

The need to have rapid ring down of the transmit

antemnna 18 at the end of the interrogation signal pulse has

-

3
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presented particular problems when 1t was desired to drive

more than one antenna 18 from a single transmitting circuit

16. It has not been practical to connect L[wo Or more
antennas in parallel for driving by a ‘single transmit
circuit 16, because the 1loop formed by the parallel-
connected antennas is free of the impedance represented by
the transmit circuit and therefore is subject to an extended
period of ringing at the end of the interrogation signal

pulse. Consequently, in cases where it has been desired to

drive more than one antenna with a single transmit circuilt,
two antennas have been provided in series connection with
fhe transmit circuit. However, such an arrangement produces
a lower driving current for the antennas than would be

provided if only a single antenna were connected to the
to arrange that the transmit

transmit circuit. In order
circuit will provide the desired current level whether

driving & single antenna or two antennas connected in
series, it has been the practice to arrange the transmit

circuit so as to produce a voltage appropriate for driving

two antennas, and, when only one antenna is to be driven by

the transmit circuit, a power resistor 1is connected in
series with the single antenna in order to reduce the
current provided to the antenna to the desired level. It is
evident that such an arrangement is quite inefficient in
single antenna installations because of the power dissipated
by the resistor. The inefficiencies of this prior art
practice would be still greater if it were desired to
provide a transmit circuit capable of optionally driving

either three or more antennas in seriesg or a smaller number

of antennas.
Alsc, the known series-connected multiple-antenna

arrangement is not free of ring-down problems. If there are
differences in the resonant freguencies of the antennas, the

resulting phase differences tend to increase the elrective

ring-down time.

OBJECTS AND SUMMARY OF THE INVENTION
Tt is accordingly an object of the invention to provide

4
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a pulsed-signal magnetomechanical electronic article
survell lance system in which a single driving circuit can be
used to efficiently drive either one antenna or a plurality

of antennas.

It 1s a further object of the invention to provide
a pulsed-signal magnetomechanical electronic article
survelllance system in which a transmit antenna or antennas
are rapidly damped at the end of interrogation signal

pulses.

According to an aspect of the invention, there is
provided a signal transmission apparatus for use with a
pulsed-signal magnetomechanical electronic article
survelllance system, comprising: signal generating means for
selectively generating an alternating interrogation signal;
transmitting antenna means connected to said signal
generating means for receiving said alternating
interrogation signal and radiating said alternating
interrogation signal into an interrogation zone; and
switchable damping means connected to said antenna means and
including an impedance element connected in series with said
antenna means and switching means connected across said
impedance element for selectively short-circuiting said
impedance element, saild switching means being maintained in
a position for short-circuiting said impedance element when
sald signal generating means is generating said alternating

interrogation signal.

Further 1n accordance with this aspect of the
invention, the signal generating means may include first and
second terminals and there may be first and second transmit
antennas connected 1in parallel between the first and second

terminals of the signal generating circuit. If two transmit
5
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antennas are present, first and second switchable damping
circuits may be provided, with one of the damping circuits
connected between the first antenna and the first terminal
of the signal generating circuit and the second damping
circult being connected between the second antenna and one
of the first and second terminals of the second generating
means. Alternatively, in a case where two transmit antennas
are provided, a single dampling circult may be provided

within the loop formed by the parallel-connected antennas.

Each of the above-mentioned damping circulits may
include a resistor, a field effect transistor switch
connected across the resistor, and a series connection of a

palr of zener diodes across the resistor.

To complete the electronic article survelillance
system the previously described signal transmission
apparatus 1is combined with a marker secured to an article
appointed for passage through said interrogation zone, said
marker including an amorphous magnetostrictive element and a
biasing element mounted adjacent to said magnetostrictive
element, said biasing element being magnetically biased to
cause said magnetostrictive element tc be mechanically
resonant in response to said radiated interrogation signal;
and detecting means for detecting said mechanical resonance
of said magnetostrictive element at times when said signal
generating means 1is not generating said alternating

interrogation signal.

According to another aspect of the invention,
there is provided a method of operating a pulsed-signal
magnetomechanical electronic article survelllance system,

where the system includes a signal generating circuit for
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generating an alternating interrogation signal and at least
one transmitting antenna connected to the signal generating
circuit, and the method includes the steps of providing a
switchable damping circuit connected in series with the at
least one antenna, operating the signal generating circuit
so that the at least one transmitting antenna radiates a
pulsed interrogation signal in an interrogation zone, and,
in synchronism with desired terminal end points of pulses of
the interrogation signal, placing the switchable damping
circult i1n a state such that the damping circuit provides a

damping impedance in series with the at least one antenna.

Further in accordance wilth this aspect of the
invention, and where the EAS system includes two
transmitting antennas connected 1in parallel to form a loop,
the providing step includes connecting the switchable
damping circuit in series in the loop formed by the two
transmitting antennas. Furthermore, the method may also
include providing a second switchable damping circuit

connected between one of the two transmitting antennas and

6a
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the signal generating circuit.
Still further, the switchable dampling circuit may

include an impedance element and an interruptable conductive

connection across the impedance element, and the gstep of

placing the switchable damping circuit Iin the state for
providing the damping impedance i1ncludes interrupting the

interruptable conductive connection across the impedance
element. If the interruptable conductive connection

includes a switching element, the interrupting of the

interruptable conductive connection includes placing the

switching element in an open condition.

Providing a switchable damping circuit in series with
the transmitting antenna or .antennas, and selectively
switching a damping impedance into the antenna circuit at
Cimes when it is desired to terminate the pulses of the
interrogation signal, causes the transmitting antenna or
antennas teo ring down rapidly, thereby accelerating the time
at which is becomes possible to begin to "listen" for the
marker signal. As a result, the marker signal, if present,
1s "listened for" at a time that is earlier in the ring-down
of the marker, so that a larger-amplitude marker signal is

then present and can be more readily detected.
Also, provision of a switchable damping circuit in a

loop formed by parallel-connected transmitting antennas
prevents the extended ringing between the antennas that
would otherwise occur, thereby making parallel-connected
antennas practical for use in pPulsed-signal
magnetomechanical EAS systems. Consequently, a single
Lransmit circuit can conveniently and efficiently drive one,

two or more transmitting antennas, without significant

modifications to the transmit circuit.
The foregoing and other objects and features of the

invention will be further understood from the following
detailed description of preferred embodiments and practices
©f the invention, and from the drawings, wherein like

reference numerals identify like components and parts

throughout.
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BRIEF DESCRIPTION OF THE DRAWINGS
Flg. 1 is a Dblock diagram of a pulsed-signal

magnetomechanical electronic article surveillance system

provided in accordance with the prior art.
Fig. 2 is an isometric view showing components of a

conventional marker device used in the magnetomechanical EAS

system of Fig. 1.
Figs. 3A, 3B, 4A and 4B illustrate current flow

conditions at various times in a portion of the system of
Fig. 1, which has been modified in accordance with the

invention.
Figs. 5 and 6 illustrate alternative modifications, in

accordance with the invention, of the conventional pulsed-

signal magnetomechanical EAS system of Fig. 1.
Figs. 7 and 8 illustrate alternative embodiments of a

damping circuit provided in accordance with the invention in

the modified EAS systems illustrated in Figs. 3A-6.

DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS
Figs. 3A, 3B, 4A and 4B illustrate in schematic block
form a portion of the EAS system of Fig. 1, modified in

accordance with the invention by incorporation of switchable
In addition, it will be

damping circuits 34-1 and 34-2.
observed that rather than a single transmit antenna 18 as

shown in Fig. 1, the modified EAS system illustrated in
Figs. 3A-4B includes a pair of transmit antennas 18-1 and
18-2, comnnected in parallel between terminals 36-1 and 36-2

of the transmit circuit 16.
Figs. 3A and 3B are illustrative of current flow

conditions at times when the transmit circuit 16 is
generating a signal for driving the transmit antennas 18-1
and 18-2, and Figs. 4A and 4B illustrate conditions during

the "ring-down" which occurs immediately after the transmit
Circuit stops driving the antennas. Figs. 3A and 4A
lllustrate the current flow which takes place during the

positive phase of the antenna driving signal and the antenna

ring-down, respectively. Figs. 3B and 4B illustrate the

Current flow which takes place during the negative phase of

8
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the driving signal and the ring-down, respectively.
Each of the damping circuits 34-1, 34-2 1includes an

impedance 38 connected between a respective one of the

transmit antennas 18-1, 18-2 and the terminal 36-2 of the

5 transmit circuit 16. Each impedance 38 may be, for example,

a resistor having the value 2.5 kilohms. Also included in
each of the switchable damping circults 1is8 a switch 40
connected across the i1mpedance 38. In a preferred

embodiment of the invention, the switch 40 1s constituted by

10 a field effect transistor of .a type suitable for power
switching. As is known to those who are skilled in the art,

each power FET inherently includes a parasitic diode as

indicated at reference numeral 42. Also i1ncluded in each of

the damping circuits are a pair of zener diodes 44,

15 connected in series across the impedance 38.
At times when the transmit circuit 16 1s actively

driving the antennas, the transmit circuit is equivalent to

a sinusoidal signal source 46 and a low impedance 48 in
series, as indicated in Figs. 3A and 3B. When the transmit

20 circuit 16 is no longer driving the antennas, 1t becomes
equivalent to a high impedance 48’ (Figs. 4A and 4B). A

control signal C, generated by the synchronizing circuit 14
(Fig. 1), is provided to the transmit circuit 16. The

control signal C is pulsed so as to cause the transmit

25 circuit 16 to operate 1in a pulsed manner as in a

conventional pulsed-signal magnetomechanical EAS system.

The control signal C is also provided to the FET's 40 of the

damping circuits 34-1 and 34-2. In response to the control

signal C, the FET's 40 are maintained in a conducting or

30 closed condition when the transmit cixycuit 16 1s driving the

antennas, and are placed in an open or non-conducting
condition when the transmit circuit 16 1s turned off.

When the transmit circuit 16 is driving the transmit

antennas, the FET’'s 40 are maintained in a condition to

35 allow free current flow in both directions, although, as

shown in Fig. 3B, during the negative phase of the antenna

driving signal a portion of the current flow 1s attributable
to the inherent diode in the FET’s. In any event, while the

S
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transmit antennas are being driven, the i1impedances 38 are

short-circuited by the FET’s 40 and thereiore are

effectively out of the circuit.
When it is desired to end the driving signal pulse, the

CLransmit circuit 16 1is turned off and the FET’s 40 are
placed in a non-conductive condition. Nevertheless, due to
the inherent diode in the FET’'s, current flow continues
through the FET’s in the direction indicated in Fig. 4B
during the negative phase of the antenna ring-down.
However, as indicated in Fig. 4A, during the positive phase
of the antenna ring-down the impedances 38 are effectively
in the circuit between the antennas 18-1 and 18-2 and the
ground-referenced terminal 36-2 of the transmit circuit 16,
thereby causing rapid damping of the ring-down signal. It
will also be observed that the impedances 38 provide damping
in the loop formed by the parallel connection of the
Cransmit antennas. Although the damping provided by the

impedances 38 is present only during the positive phase of
the ring-down signal, it has been found that the damping

effect is nevertheless sufficient to provide very rapid

ring-down and satisfactory operation with parallel-connected

Cransmit antennas.
The two zener diodes 44 provided in series across each

Oof the FET’'s 40 clamp the voltage across the FET’s during
the first few cycles of the ring-down signal, when the
current is relatively high, in order to protect the FET’s
from exposure to excessive voltage. Although the clamping
by the zener diodes limits the effective registance provided
by the impedance 38 during the initial cycles of the ring-
down signal, the desired rapid ring-down is still achieved.
It will be understood that switching the impedances 38
into series connection with the transmit antennas at the end
of each driving signal pulse promotes rapid ring-down for
the transmit antennas, so that the receiver circuitry can be
promptly activated to detect the marker signal early during

the ring-down of the marker.
It 1s contemplated to configure the selectively damped

antenna circuitry provided in accordance with the invention

10

SUBSTITUTE SHEET (RULE 26)



10

15

20

30

35

CA 02234067 1998-04-06

WO 97/26631

in a number of ways. For example, rather than providing

both of the switchable damping circuits 34-1, 34-2 at the

grounded side of the respective antennas (as in Figs. 3A-

Rl

4B), both damping circuits could be provided at the other
side of the respective antennas. Alternatively, one damping
circuit could be at the grounded side and the other damping
circuit at the other side of the respective antennas, as
illustrated in Fig. 5. As another altermative, which is
illustrated in Fig. 6, one of the damping circuits could be
omitted, so that only a single damping circuit is provided
in the loop formed by the parallel-connected antennas. It
is further contemplated to modify the arrangement shown in
Fig. 6 by applyving the switchable damping circuit in a case
where the transmit cirxrcuit 16 drives only one antenna. That

1s, the antenna 18-2 may be omitted from the arrangement of

Fig. 6.
Alternative embodiments of the switchable damping
circulit are also contemplated. For example, Fig. 7

illustrates a damping circuit 34’ 1in which a relay 50 is

substituted for the FET switch provided i1in the damping
circuits shown 1in Figs. 3A-4B. As another alternative,

illustrated in Fig. 8, a damping circuit 34’’’ includes a

triac 52 as the switching element.
It is to be understood that other types of switching

devices besides those mentioned above may be used in the

switchable damping circuits.
In the alternative damping circuits shown in Figs. 7

and 8, no zener diodes are reguired to protect the switching

elements. Even where power FET’s are used as the switching
devices, the operating parameters of the system and the

characteristics of the FET’s may be such that the FET’s
provide an inherent zener effect sufficient to permit

omission of the zeners shown in Figs. 3A-4B. Also, when

zenex diodes are provided, there may be more or fewer than

the two series-connected zeners shown 1in ¥Figs. 3A-4R.
The switchable damping circuits have been illustrated

as being separate components from the transmit circuit and

antennas. However, 1t 1s contemplated to physically

11
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integrate a switchable damping circuit as described above in
A switchable

the same housing with a transmit antenna.
damping circuit to be provided in accordance with the

principles of the invention could also be integrated with a
although it should Dbe .noted that the

Cransmit circuit,
damping circuit in this case would not be very useful with

parallel-connected transmit antennas unless the transmit

circuit were configured so that, upon connecting the

antennas to the transmit circuit,

placed within the loop formed by the antennas.
although the embodiments of the invention

the damping circuit is

Furthermore,
discussed up to this point have included only one transmit

antenna or two antennas connected in parallel, it is also

to employ three or more parallel connected
In such

contemplated
antennas driven by a single transmit circuit.
cases, a respective damping circuit is provided to damp the

loop formed by each pair of antennas. It will be recognized
that 1f N is the number of antennas (N being an integer =2
2), then N-1 switchable damping circuits are required to

ensure that there is no undamped loop formed by parallel
Alternatively, for N antennas, N or

connected antennas.

more switchable circuits may be provided.

Various changes to the foregoing EAS system and

modifications in the described practices may be introduced
The particularly

without departing from the invention.
preferred methods and apparatus are thus intended in an

illustrative and not limiting sense. The true spirit and
scope of the invention is set forth in the following claims.

12
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What i1s claimed 1is:

1. A signal transmission apparatus for use with a
pulsed-signal magnetomechanical electronic article
surveillance system, comprising:

5 signal generating means for selectively generating
an alternating interrogation signal;

transmitting antenna means connected to said
signal generating means for receiving said alternating
interfogation signal and radiating said alternating

10 1nterrogation signal into an interrogation zone; and
switchable damping means connected to said antenna
means and including an impedance element connected in series
with said antenna means and switching means connected across
said impedance element for selectively short-circuiting said
15 1impedance element, said switching means being maintained in
a position for short-circuiting said impedance element when
sald signal generating means is generating said alternating
interrogation signal.

2. A signal transmission apparatus according to claim

20 1, wherein said signal generating means includes first and
second terminals, and said transmitting antenna means
includes first and second transmit antennas connected in
parallel between said first and second terminals of said
signal generating means.

25 3. A signal transmission apparatus according to claim
2, wherein said switchable damping means includes:

a first switchable damping circuit including a
first resistor connected between said first antenna and said
first terminal of said signal generating means, and a first

30 switch connected across said first resistor; and |

a second switchable damping circuit including a
second resistor connected between said second antenna and
one of said first and second terminals of said signal
generating means, and a second switch connected across said

35 second resistor.

4 A signal transmission apparatus according to claim
3, wherein each of said first and second switches comprises

a field effect transistor.

13
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5. . A signal transmission apparatus according to claim
4, wherein each of said first and second switchable damping
circuits 1includes a zener diode connected between the
respective antenna and the signal generating means.

6 . A signal transmission apparatus according to claim
4, wherein each of said first and second switchable damping

circuits includes a pair of zener diodes connected in series

between the respective antenna and the signal generating

mearns.

7. A signal transmission apparatus according to claim

3, wherein each of said first and second switches comprises
a relay.

&

8 . A signal transmission apparatus according to claim
3, wherein each of said first and second switches comprises
a triac.

9. A method of operating a pulsed-signal
magnetomechanical electronic article surveillance system,
the system 1including a signal generating circuit for
generating an alternating interrogation signal and at least
one transmitting antenna connected to the signal generating
circuit, the method comprising the steps of:

providing a switchable damping circuit connected
1n series with said at least one antenna;

operating said signal generating circuit so that
said at least one transmitting antenna radiates a pulsed
interrogation signal in an interrogation zone; and

in synchronism with desired terminal end points of
pulses of said interrogation signal, placing said switchable
damping circuit in a state such that said damping circuit
provides a damping impedance in series with said at least
one antenna.

10. A method according to c¢laim 9, wherein said
electronic article surveillance system includes two
transmitting antennas connected 1in parallel to form a loop,
and said providing step includes connecting said switchable
damping circuit in series in said loop formed by said two
transmitting antennas.

11. A method according to claim 10, wherein said

14
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method further 1includes providing a second switchable
damping c¢ircuit <connected between one of said two
transmitting antennas and sald signal generating circuit.
12. A method according to claim 9, wherein said
switchable damping circuit includes an impedance element and
an 1nterruptable conductive connection across said impedance
element and said step of placing said switchable damping
circuit in said state for providing said damping impedance
incluées interrupting said interruptable conductive

connection across said i1mpedance element.

13. A method according to claim 12, wherein said

interruptable conductive connection 1includes a switching

element, and said interrupting of said interruptable
conductive connection 1ncludes placing said switching

element 1n an open condition.

14. A pulsed-signal magnetomechanical electronic
article surveillance system, comprising:

signal generating means for selectively generating
an alternating interrogation signal;

transmitting antenna means connected to said
signal generating means for receiving said alternating
lnterrogation signal and radiating said alternating
1nterrogation signal into an interrogation zone;

switchable damping means connected to said antenna
means and 1ncluding an impedance element connected in series
with said antenna means and switching means connected across
sald i1mpedance element for selectively short-circuiting said
impedance element, said switching means being maintained in
a position for short-circuiting said impedance element when

sald signal generating means 1s generating said alternating
interrogation signal;

a marker secured to an article appointed for
passage through saild 1interrogation zone, said marker
including an amorphous magnetostrictive element and a
biasing element mounted adjacent to said magnetostrictive
element, said biasing element being magnetically biased to

cause sald magnetostrictive element to be mechanically

resonant 1n response to said radiated interrogation signal;

15
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and

detecting means for detecting said mechanical
resonance of said magnetostrictive element at times when
salid signal generating means 1s not generating said
alternating interrogation signal.

15. An electronic article surveillance system
according to claim 14, wherein said signal generating means
includes first and second terminals, and said transmitting
antenna means includes first and second transmit antennas
connected 1n parallel between said first and second
terminals of said signal generating means.

16. An electronic article survelllance system
according to claim 15, wherein said switchable damping means
includes:

a first switchable damping circuit, including a
first resistor connected between said first antenna and said
first terminal of said signal generating means, and a first
switch connected across said first resistor:; and

a second switchable damping circuit, including a
second resistor connected between said second antenna and
one of said first and second terminals of said signal
generating means, and a second switch connected across said
second resistor.

17. An electronic article survelillance system
according to claim 16, wherein each of said first and second
switches comprises a field effect transistor.

18. An electronic article survelillance system
according to claim 17, wherein each of said first and second
switchable damping circuits includes a zener diode connected
between the respective antenna and the signal generating
means.

19. An electronic article surveilllance system
according to claim 17, wherein each of said first and second
switchable damping circuits includes a pair of zener diodes
connected 1n series betw~en the respective antenna and the

signal generating means.

20. An electronic article survelllance system

according to claim 16, wherein each of said first and second

16
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switches comprises a relay.

21. An electronic article surveillance system

according to claim 16, wherein each of said first and second

switches comprises a triac.
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